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^ DNA ^^1^1 ^ o]-g-^ DNA ^l^W. ^ ^"^2^ DNA ^ 

^1^1^ ^^S. ^^^o]Jl Ts^T^ DNA^ 'S7lA-l^ofl cH^>H£ '^l-ii^ol^l^, DNA 

^7l5|-«h^o.^ #A^oi s).-^#ol ^^3^1 o1 ^<^1t^. Sl^. ^ ^^S^ DNA 

^ DNA ^^1^1 BfTji DNA -g-^^ ^<H, 5.5. H. DNA, ^ln^^ DNA ^ Bj-^Jl DNA A>olofl 
Ai ^>oly.e|:^^ ol^7l ^tb ^^3^-5-* -n-£*l-:^i, ^l^H^i ^Izl^^ DNA^^ ^7l2|-«)-^ 
#^*><^ B)-^ DNAl- ^^=^1*1-^ ^^m-. ^ ^^<H1 nij-s. ^^1^1 

^ oil- o]^^ DNA ^^1«o^^^ H^-^ DNA-^I f^efl ^^^] 

""^"^^ ^S.^ 7}^]^, DNA di^Sl-ofl -^e^tb ^7lSl-«}-^^^ 

^^^l^Hl^i /^]^ol o^cf^ ^v^cf. 

H la 

DNA 5>ol w.slt:fol;^lol.<4, ^3 «]:-§-, ^7lS|-*)- 
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DNA ^^1^1 ^ o]^ <^l-g-tl- DNA ^^I'i^'^ {Chips for detecting DNA and 
method for detecting DNA using them} 

£ la^ ^ ^^<^1 i4€- DNA^ ^l::!^^ DNA «V-§-* ^*fl 

^1 1^1 DNA ^^l^l^l ^2iiE<^lcf. 
£ Ib^ £. la^ DNA ^^1^1<^1 e^-tJI dNA -g-^^ SS^. dNA, ^1:3.^^ DNA ^ 
El-^ DNA tiV^^ 2)-^^ ii<^^fe £<^£olnf. 

3£ 2a^ ^ ^^^1 Um^ ^S-M. DNA -^S^V^l ^^fl 

^]^^ ^1 2fi] DNA ^^1^121 ^2:iEolcf. 

- S. 2b^ £. 2a^ DNA ^^1^1*^1 DNA -§-^# SS^. DNA, ^ln^^ DNA ^ 

EfTjl DNA ^-S-^ 2-<J^S.olcf. 

S. 3a^ ^ ^'^<=^l^i ^7]^^^^^^ ^«fl ^1^^^ DNA<^1 ^^^1^ 

S. 4a^ ^ ^^'^'^l ^^l^fl* ^l-§-^><^ 4^^^ DNA^ ^# <^-¥-» 
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I£ 4b^ ^ ^^^<H1 ^^1^11- ol-g-s:H ^il^iJf^^ ^ Hl-;^! DNA^ <^-¥-» 

10, 20: DNA ^^1^1 11, 21: 

12, 22: ^^ti. DNA 13, 23: ^1::^^^ DNA 

14, 24: Ef^Ji DNA 

DNA* ^^1^ ^ DNA ^^1^1 ^ ol» o1-§-tb DNA ^^1 ^ 
t!: ^-^S., DNA, SS-y. DNA ^ ^7l^41-2^ o.^ sj-^l-^l 

^S^-S-^ *^ €7lS|-«)-^ ^^s] ^^1- ^^^o^^^ ^Hl^^^l ^-2. ^o] 

DNA* ^^1*>^ DNA ^^1^1 ^ ol* oj-g-^ DNA ^^1 1}-'^<Hl ^^]^. 
<14> DNA Al^^i -B-^^j- ^^sf>7l ^tb DNAS] jLai)-^<?l yj-'^^ 

^1-^ SS^i^^q- Al7l* ^oj^H ^^^^H^i=f. DNA A1€^1* 

^ihS] A>-g-^ ;^ii7^ 2:^, «J-A>^ ^^<H1 ^y:^'^^ ^^IS. 711^151 
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<?lt!- :aHl-g- n^ci\] a^^^l AflS--g: ^^^o] iL^SjZL ^cl-. AflS.^ DNA ^^l^ol 

^v^o^o]: ^ ^^o.^^ ^^'S7l^ol^ ^£(sensitivity)M- 
(specificity) ol^^lolli ^^l^o.^ ^^l7> 7l-^s>j7 ^sfltiV tal-g-o] ^>o]: ^j-i^ a1>; 

<i5> o^e] 7M olslt!- ^V^^l^l^ ^o] ^7l5|-^^ ^J-'^olcf. 

^7l5l-«l-^ DNA ^^]^ ^"^^l-^-s] s^ti. DNA7} E^-^ DNAii)- sr>olti.s:jH. aJr-g-^ -i-^ll^i 

Cf. ^7l5|-«)-^ ^J-'S-^S. DNAl- ^^l^V^ 7l#^ ^Tfl 7>x^l^ tflt^Cl-. :^Wi^flS. 
^ DNA ^Hl^ ^7]S1-«1-^«?1 *^l-§-^>^ ^^S.^ DNA7> <^}\i ^7]s^^ 

^o_s. %^^o] 1-^^ o]^^^ ^A^]^. ^^}^ ^-f ^^1 DNAS] <S7l ^ 

9] ^7]^n^o] tiV^o] oj:ol <^1#7>^-^ ol^^Ai ^7^]-^ *«fl DNA* ^^1*>^ 

^ ^s.s\ pi}o]7} :^7]^^^9l ^^>^ ^ 7m ij-^j^^s cf^i m- 

^ ^ ^^cil ^7lS)-Sl-2lol <aBl^eflolEKintercalator)M- w>olr:-1 (binder) 

7> DNA21 c]-<^ 7\^S]- t}o]:ti^v\-o]^]o]/^o] o^o]y^ o]^7}^3\- ^^S]^ ^><^l7> 
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«^2^ol Ai^o^ ^i-o]^ #^*>^ n^oicf. 

91^ ^S. Cfl ^^r3]7} ^-Br ^<=>] ^^^S. ^]^^^ 7fl^Al7l7l ^ 

ol Ai^o] ^ ^^1^ ^;^]^ 7l^o> ^^o^^ (Lab-on-a-chip) ^Efls^ ^ 

7lS^-^^<?l DNA ^]^^^^ ^^s\-<=^] 9X^ ^^^S. ^l^slJi 9X^. 
0)011 ufHl- DNA ^^1 IJ-^* 7fl^Al7lJi;^> o^^» ^Vji 

C.J. Yu et al., Journal of the American Chemical Society, Vol.123, 
11155-11161, 2001, "Electronic Detection of Single-Base Mismatches in DNA with 
Ferrocene-Modified Probes"<>ll >H ^ ^7l5)-^^ ^S-^^o] o;^^ -^7l ^^1-^ ^^;^> 

^^^<^1 -^7] s^^%^- DNA #4 ^^^V*^ ^711 s) cf^ AjzL^^ DNA 

1- ^^^^l^lJl. o]* S)-«^^ E)-<a^ B)-7}1 DNA -§-^2]- ti}:-§-/.]7^ ^7l3)-*j-^ol ^ 
^* -i-t!- DNA ^^l«J-'Sol 7l7fl£lcH ^cf. o] 71 ol^ AlzL^^ DNA* A>-8-^H -il 

J. Lahiri et al . , Journal of the American Chemical Society, Vol.124, 
2396-2397, 2002 "Method for Detection of Single-Base Mismathches Using 
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Biomolecular Beacons"<Hl^-1^ S^tf. DM^ ^^^91 DNA<^1 l-^^^l-fe 

1-^^ e^-'i^^VJl el-'i^t!: SS-a DNA71- JL^^ DNA 

^J-^^ ^^1^, ^^l^V^tfl ^7> ^j-W]7> ^^S\7] tlfl^ofl Al^E^o^ 

WO 0250308'>11^ DNA^ ^l-^^'?! DNA(l)i4 ^A^a^ o] DNA^fl 

91 DNA(2) <^l^M-'a* ^^^*>i. <^7l«Hl E^-;^ DNA* 7H]-c«^ ^-g-^ ^^a^ 

s^>olti.e)=.l- oj^ig DNA7> ^o]7^ M-7>Jl El-Tjl DNA^q- DNA(l) ^\o]o\] licf 7j-^ o] 
^7}^o] nV-i-o^^cf. a^7lofl -^^ oim^c] ^ol(FRET) DNA(1)4 DNA(2)^ 

<^1^7>^oil ^-g-*>i^ DNA(2)7> ^^<^1 3.7\] ^7}^7]] ^JL, ojofl rcfsf E^- 

^ DNA# ^^1*>^ IJ-'S^^I 7l7flSlo1 o;icf. o] ^^th ^*l-(stringent) 3^^^<^] 

DNA ^^^§71 cf^A^S] ^;^l7l- 7>^^1-M- ^J-til7V ^^^H ^^1 ^l^ii^^^ dL^Sl-oll^ ^ 

<5ii- ^ sz^ DNA ^^1^1* 'd^^^v^A-i, ^7]^^^ ^^^o^s. dna* ^^i*>^ 
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^-T-, DNA<H1 a^lsl-* ^£5. DNAl- ^^1^ ^ tcf 

d M-o>7> ojei ^o] ^7l2|-*)-2^ DNA ^^1 ^]^^^ ^^s)-!- ^ 
^ ^^^^ ^^^^>^cf. 

<22> . ^ ^^^^ DNA<H1 S^jsl-l- ^V^l ^^^^^S. ^^7} -f^^ ^ 

DNA ^l^^r>^ ::! ^cf. 

<23> ^ a DNA^l t}:^] ^£7> -f^ 

tb DNA ^2:^1* ol-g-^H '^il^^^l ^-S.§i<5l DNA» ^#*>^ DNA ^^1 ^1^*]-^ 

<24> ^7it]: ^^^3^>7i ^^M, ^ A-^s >^:a2^ol:ii b}-^ dna^ 'S7iAi<a 

ofl cflSflA^s. 2^z[ >a-Ji^<^1^1^. Bl-TJl DNA<H1 cfltb 'S-:^^^^ 1- ^}^]^ ^^^^S^ ^iE.<Hl 
^}^]7} H^ti. DNAfil- DNASl 3^>olti.slcfol;t|lol/i^ -f-tfl <^1^7>^ 

o] JL^^S\o] o;ij7, Aju^^ DNA^ ^7lS|-^^o.^ Sl-^l-o] ^"^^ ^91 

DNA ^^1^1^ ^l^tbcf. 

<26> >^7l DNA ^^1^1^ DNA cfl^«Hl PNA (^e^^ ^^a].) lnA (i^l^e] (locked) ^-tV) 
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<27> ^7] DNA ^^1^1^ 7>xl yJ-'^-^S 9X^^. ^ ^ 

DNA* x>7l «]-5V «j-i^o.s ^^ofl j7;gAl7lJi, ojojA^ ^7] 

* AlzL^^ DNA -g-^ofl ^7> ^£1- -§--§- ^£^7>^l #^t:l-7]- iflslT^A^ ^>olti.B^:E. 

<28> ^ "i^ «ci-^^ -S-%=^ S^w- DNAsq- ^1:3.^^ DNA^ -§-^ * .-§--§- ^S^^}^] ^^^^1 

<29> El-;^! DNA<H1 cfl^i- S^w. DNA5+ ^1^^^ DNA^ '^7lA^«l ^ 7^ 

ti. DNASij- El- a! DNA^ '§71^^^ ^IL^^^ DNA^q- Ajzi^^ DNA^] <g 71^-1^ :^ 

^ 3711 

<30> ^ln^^ DNAi4 El-^ DNA^ 'g7lA-l<g :^q\ ^^^^^ ^1:3.^^ DNA^q- S 

s-ti. DNA^ ^7iAi<i ^^^^^4 3711 ^1-^ ^<^m-. 

<3i> Htt, ^'^<^1 Si'^H^i. '^l::!^^ DNA^I ^^*V^ ^7l2|-tl-^ o.^ %^^<^ s^^^ 
S.^ JfllS^, ^^l-5-(Ru) <^1M- ^^-i-(Os)^ l-H^Blel^CpoIypyridine) l-el^iilid: 
:^l-?i(polyphenanthroline) ^^sl-^l", w>ol^s.^, s>olc^^^^ ^^rEel-fli- ^ 
S. ^1^^ ol^-o^^ s:>ul. ol>^ ^^3£l^ ^ol vi\.^z\^}x^, 

<32> ^ ^'^^ DNA ^^^]^]^ ^^S. cf-E- -¥-711 oj-S-^ iSW. DNA^q- z^-^ofl cfltb 

AlzL^^ DNA* ^>-g-*><^ ¥711 ol>^Vo] ol^7>^ DNA» ^^o] ^7fl ol^^ ail<g^ 
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<33> ^ ^^^fil S: ^^^^>7l ^n^, ^ >^1-ii^olJl E)-7J1 DNA 

^^^^ 9X^ ^91 DNA ^^1^11- ^^^^>^ ^7^1, ^7] DNA ^^1^1 e^-tJI DNA -g--^^^ 

DNA, ^ln^^ DNA ^ El-Tjl DNA A>olofl>| *>olti.2:)H.l- 01^7] 
«]:-§-^ -fr£*>^ ^/^l: ^ ^1^^^ DNA^ ^^3^^ ^71^^^ ^S.^ ^^1- 

^^^^V*^ El-^ DNA^ ^#^>^ ^^11- DNA ^^1 «o>^* ^l^W. 

<34> SEtt, DNA ^^1^1 51 ^IZL^^ DNA^f 

DNA^l o]^7}^o] ^v- ^o. ^^^^ 7l-^3:>ji a}:4*>^ ^<^1 «>^^ 

<35> ^MoflAi E^-TJI DNA^l ojzo. AlZL^% DNA^^ ^g^^tiV-g- ^21- ^^^uV-g- ^7l2)-*|- 

^ Aij^o^ ^sl-^* 

<36> ^7loflA-l El-^ DNA^ <^l^£l^ ^ 7>7:1 <^7]A^<^d\] cflSflA^ SSM. 

DNAiif AlzL^^ DNA^ o]^7}^^ ^^^^}JL. ^^l-^" afl^^ ^ 

4^ ^^^1 ol^7>e4-^ Jl^^l^ ^, 1^1 ^l^l E]-^ DNA^f «^1<^1 nl- 

^7l2|-^^ ^sl- ^^al-o^ El-Tjl DNA21 ^^1- ^^^cf. 
<37> ^ ^v^ofl rcj.^ ^.^ DNA^ A^S. ^7l) ol>^o^ s^jaDNA^ 

z^-z^-ofl cfltt ^1^^^ DNA» A|-g-sr>o^ ^^^^i ^7}^] oj^^Vo^ c>1^7>^ DNA# ^^o] ^ 

*>c»^ DNAS] #01 7]-^*>i:q-. 
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<38> o]^]./^ ^cgo. ^^^1^^ 'i'^^cf. 

<39> ^ ^^oil^i SSti. DNAB^-^ -S-^H^ <=>>^. «>"='l 

-2-^ <^i:^ ^-§-71* 7Mo^. o]^^ :f.3flA-^ ITO (Indium tin 

oxide) ^ # *>M-^ 7flSS. <il^<H^ Jl^3£)ol dNA* 

«.5^JB tiV-i-^ ^o^ :^o:| ^7]s\-^^ ^s.^ ^^-^^ ^^(transfer)^l-€-;^l b]- 

<40> SEtl", ^ >^>-§-^^ DNABl-^ -§-<^^ ^^1*>J1;^> <S7lA^^^ 7> 

^IJI 7}^^^o] DNA ^B^:in:^M- -g-i^^lollAl DNAl- PGR (Polymerization 

chain react ion) -g-S] #^^1^ ^i^lttcf. 

<4i> =L^JL, AlzL^^ DNA^ DNASl- *>olti.B:)c^ ^ o;^^]]^ -^^^ o.^ 

^ *S7lA-1^^ 7>;^li^. ^7ls|-«^^^S. %>a<^l SI^ ^^-y 3JHS./ffl( ferrocene), ^^fl-fe- 
(Ru) -2-^^(0s)2l l-el5qel^(polypyridine) <5li4 l-e^ ^llijIrSl-^ 

(polyphenanthroline) ^j-^l-^l-^ wfl^o"^ w>^l*S.^(viologen) . 

^S^fe(hydroquinone), tb^ 21-^1 ^^(anthraqui none ) , ^^S. ^]^^ ¥lfe(pyrrolo 
quinoline quinone) ^ <^i^ ^fM-^ DNA^ <S7l, 91"^ ^ <^2=l tt -^^^fs^ ^-^ ^ 

cfl. *>M-^ ^Bfls. ^'^^^ ^1^^^ DNA^ 3' 5' ^^^fl sj-^ 

1- ^ 0]:!=: 5>M-1- ^^A]7l7li4, DNA S-i^^ ^^1-^ ^^^1^ ^ DNA 

^^^7lo]lA-l ^slJiH ^EflS- ^^^^ ^S. SX^. ^^V^ ^-f ^^1 DNA* ^^j*]-^ 

30-13 



1020020078444 'U^}: 2003/2/20 

u]u]^ nfl ^7M^]7] ^^^-^ ^l^tbcf. o]Si\. ^o], ^7] 5|-4)-2l0.s 

ol 1:^* a^lS ^^^^^]^ ^£7> DNA ^^]7> 7V^^l-cf. 

<42> ^ ^i^Sl DNA DNAS+ DNAl- *>ol =.^15?^ ^^^^ o]^ 

<43> ^o^'^^ H^ti. DNA* ;^>7l 2:^ MVd|- wj-i^ O.^ ^^ofl JL^Al^jji, o] 

^IZL^^ DNA71- ^<^f^^ -§--5]joll ^^^l^V -^<?]: ^7> -g-^^ ^£1- 
(Tm, cfl^ 90??)^'>;^1 ^^cf7> ifle]^A-1 ^]-olti.a]^ aV-g.^ -^:£*>oi ol^7>t^- dNA» ^J: 

€■ ^ Bl3il(buffer) -§-^-^5. <^7]A^, ;^]-7l 2:^ aj-i^ole).^ ^o. 

^^■i: <^V^. ^ w>ol^^ f^oflx^ AlEfl^ ^j-q-ofl ^^ti. DNA -8-^<^l 

*a^^l^> ^71- 7M^1^ ^. €^ T^l^^^o^V^^o^ ^o_n 

^7> DNA7> x>;^l^>al «1 i^-I^S-^S^Sl Jl^^l^l^ ^ 

71 '^^S'S:^^^ ^<H;^ DNA* "^o.^ ^s>7i] ^s.^. DNA 

* DNA^ Wis-o]^ ^<^}^^ ^4. i^flS^^ '^IS. 

ol^g.«iA>^^ -i- ^ <^7lA^, '^In^^ DNA5!f ^^a. DNA -§-^^ -§-°flS^ DNA^ 

'^^), HBSCHEPES ^^), TBSC^el^ "S^) -^^l ^ Xl^l'?!:, ^l^ 

<44> cf^ <a=^ S^w. DNASi- AlzL^^ DNA21 -g-^# -&-e-^£.(<^l* 

90??)^ #^cl-7l- €€^1 ^^l^^i ^]-<:>lti.s:)cAl7^ o]^7y^ DM4: ""r}^ ^ ^l^* 
<H1 7^7] «l-n^ ^J-'S O.^ Jl^Al?]^ ^<^lCt-. 
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<45> ^7] DNA ^^1^1^ DNA cflAicHl PNA (^El= LNA (^l^slC locked) 

<46> ol^Tfl tflAl ^o^^ DNA ^^l^Hl DM7} ^o}^^ -g-^^ ^-2-1^ ^li^l ^^^^ 

*H 9X^ ^^^^ ^^l^'^V^ DNAS]- Ei-Tji DNA. -y-^V^^l ^l-ol ^.b^s.* 

-g-^^ Alzi^i^ DNAsq- DNA5^ o]^7}^o] -§--§-^5. e^S. 7><l3^>Jl 

^711 <^7lA-l, 7><i*>^ ^<y^ Soil *1E-1» 

^1^ ==r SX^. atV. DNA -g-^ si -g-ufli DNAS] ^^ofl ^irS^-^ ^ ^ji, 

^^1-711 SSCC-^lS^^M-Sf- PBS(<^1^<S 'Sn^). HBSCHEPES ^^), 

TBSCMs^i ^o] A>^^.^ o]^o_s. <^}^^. 

<47> o] DNA52f ^IZL^^ DNAS] «g7l>H*i^ <H^7fl ti|;^>oi^].^ j^ofl 

14H1- ^ 7>^l o.^ ^ 5^4. 

<48> ^ DNA^l <S7lAl<i^ ci;;^><y^ Bl-Tjl DNA^ *S7lAl<goll cfl^ 

^ln^^ DNA<H1 tflt!- stii ji^^tH 4^ -8-^^^ bi-tji dna 

7} Alu^^ dna CflAlofl DM^ o]^ 7>^^ *>olti.el^^ ^^^S>711 *><^ ^1^^ 

^ DNA71- S^S-^S-f-E^ -g-ofl ^o.^ ^c>l;^ 47]-7fl ^^^Al^cf. o^yjA^ ^^.ti. 

DNA5!f El-^ DNA >^^>^^# ^nf 37fl *>fe wj-'g^ eI-tjI dNA<H1 -^JS.^^ <^7]S] 7fl^ 
§ ^S-W. dNA7> AlzL^^ DNAja^- i^i^ Jl«?]:s]-al ^^^«^]-^ ^<=>M. 
<49> 4^ ^>7].;^] Hj-ig o. Alzi^^ DNAS^ <S7lA^<g^ nil DNAS^ <g7lA^^cil 

cfl^ ^21^^^ DNA<^1 cflt!: 3.7\] J1^3r>o^ o]--§- ^ -g.oP 

^ DNA7> Aln^i^ DNAfi)- <^1^ 7>^Sl *>ola.5lci. ^^ii}<:^ S^^Hlfe- H^w. DNA 
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^ ^711 ^^Al^cf. AjzL^^ DNASf EfTJi DNA DNA^ e^-tji dNA 

STfl H^-^ DNA^Il *S7l£q 7\{^^ ^1^^^ DNA7> 

S.S.M. DMiL^ cl Jl"?V«^>c.^ ^^^*>^ ^olcf. 

<50> ^ 7>;^1 ^^^^-i-'^l^ife S.^ DM7} ^o]7^ q-7>^C-ll, 0)51 

-§-^ #<^1 €^>^ 7>^, ^ E]-7J1 DNA21 <S7lA^<i^ 7>^1^ DNA7> ^^fl^ afl 

3.7]] «a<HM-i^, -^^V^ '§7lA^<ioflAi t\x^ o]^o] <^7lAi<gol ^1-0171- ^ ^g^^aV 
-g-S^ Aln^^ DNA7> a^ofl^i »go1;c^i^.7>^ wl^ltflA^ # 

<5i> oiEitb ^^^^ 7]^ ^^l^Hl^ ^^3^-§- ^-^l ^l^fl ^1:3.^^ DNA^ ''^ 
^] #<Hl-7fl ^cf. ^-g- ^^o^ ^^cfl JL^^ o]^7}^ ifl^ ^ln^^ 

DNA^ -y^^ ^^^^S.'i*! E^-Tjl DNA* ^^1^ ^ 9X^. <^1^ ^l^i^^ DNA«Hl ^ 

^ $1^1^, «>^^*>7ll^ DNA ^<a^q-^S. *>J1, 7l$^^^^ 

^ Ag/AgCll- ^>-§-^l-Jl, Pt sq-ol<^l§ ^^^^o.^ ^^^^1 ^7]^«|-^^1# 
^}^, Alzz.^^ DNA^l 5)l^Ajii2f ^7l§)-Sh %^^l-^ol til--§-s>^ ^oj.^ o^l 

>^^>J1 ^^^^^711- A>-g-^rH ^A>*H 

Aju^^ DNA^ cfl^ EfTjl DNA <y=^ ^a-^^^NlS^B] ^^-^ ^^^^-^ ^]^] ^1 

7H^ E^-^ DNA <a=^ ^^^^ ^ ^cf. 
<52> <^7lAl, til-g- :f ^o^;^ M-^^^S] Alzi^% DNASI oj^o] ^7l^S)- ^^^^ ^ 

30-16 



1020020078444 ^^V: 2003/2/20 

<53> >tfla^o^«-6)] rt].^ ^Ilj-l- WlHs^H ^^^^ ^7l5|-«h2^o] ^}o]7} 

^^<=>\]^^ ^<HM-^1 ^^cl-^ ^ SZcf. 

<54> DNA ^^1^1^ 1=1-^^ ^ 9X^^. ofl^ cj-^sl ^>o]^ S^ti. DNA 

■i-Jil- ZLoil n]-^ z]-z^o^ -^1:3.^^ DNA* AA"^] ^}o]M.^^ aV^^ cf^o^ 

•^ItV <=>]^7}^^ ^^^Al^lji oleflols^ z^-Z^-o^ ^^oi] ^olt!: <:>1^7>^^ JL^Al?^ 

^^^^ ^ ^i=f. '^l^q- DNA >^V7lsq- 5i^^6\] ^■%-^o] 

DNA ^#<^1 7>^^>4. ^. ^ ^^<^1 «fl^sl^ cf^-o^ E]-;^ DNAl-o] -g-<5«o11 o] c]- 

^ DNA ^^1^11- ^7> Al7lJi, z^-z^-sl ^^iifl cfltfl ^7l^^^<?l ^J121 ^ 

Sl-l- ^^^VtIM- ^fl>i ^^7l# A>-g-*]-a^ E^-^ DNA» *A1<^1 ^^1^ ^£ ^ 

<55> S*}-, EfTjl DNA21 ^^1- ^^^^1 ^ nfl ^]^^^ ^ 7>^1 ^^9] <^7]^^'^ 

tfl«|]A-l oj-A-l IJ-^^S. DNA551- ^ln^^ DNA* ^^J*>:il ^^^H^fl'^l'^l A 

A^ «^1#7>^ DNA* Jl^^^l^ ^ ^1^1^ DNA -§-^'Hl ^7]- ^-S-A]7l^ 

<56> DNAfi}- 01:^1 DNA^I -§-^oil>H ^^3^-§-* '^l^ 

^-f^ ^7lS)- 41-^01 n^^}^ ^ DNA ^^1^17]- ^i^^ol DNA* ^ 
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<57> ol^>, ^-^^ S.^-^ ^2i^}<^ ^ ^'^^f7lS- 

<58> iE la^ H^ti. DNA(12)2V DNA(13)^ ol^7>^-ol o]t]]o]^ 

^^ofl Jl^S|cH ^^^^ DNA H-Bl-'^ £.^<^1J1, £. Ib^ JE la^ DNA ^^1^1 

(10)<H1 Ef;5i DNA(14) -§-^^ SS-^. DNA(12)Sl- s:>ol w.s:)=^ ©l^^Jl 
DNA(14)S!l- Aln^^ DNA(13)^S] ^g^SaV-g.^ ^^.o^]^ s)-^^ :a-<:*^^^ S'S^m-. S. 
la^l- Ib-^l^i^ SS„a DNA(12)7> 7]-^]^ DNA( 14)31 «S7lAl^ofl tfl^!: ^1:^. 
DNA(13)<H1 tfl*!: ^Ji^^^^tq- B.7\] JL^3:>^4. 
<59> £ la^ DNA ^^1^1^ ^o^S. € ^^(11)* ^^<^1 "S^^ S^ti- DNA(12)5l SSC 

ImM ^^S^U>^ ^-g-^<Hl 30^:t!: ^7> ;^V7l ^^^^S. ^^^] S. 

ig<^l 'ol^SSjAVfeSl «Vn^^ Jl^Al^lJl, o]^^ iig^ CfA] AjZL^^ DNA(13)7> 

9X^ SSC -g-^-^ClO p>ol^S^)oil ^ ^£1- -g-g-^£^7]-;^l ^^cf7> vfle^^A^ ^V^l 

«V-g-# -a-5.*><^ <^lf'7>^ DNA* ^ SSC -e--?^^ 

<60> 0^7] '=>^^ DNAi^ ^ln^^ DNAS] -g-^^ -g-B-^S.^7>;^l 

cf7> ^^^^^ t\o]:^2]^X\7^ <=>]^7m DNA^ ^ ^^<H1 ;^l-7l 

U-^A^ JL^^^Al^lJi ul^s«U>^^ yj-'^-^.^ ^^2l^l-<^ -£ la^l DNA 

<6i> s. lb<^lA^^ £. laSl ^^1^1(10)<H1 B)-7J! DNA(14)7> ^^o]- SX^ -g-^^ ^^o^ ^S.^ 

DNA(12), DNA(13) ^ HfTji DNA(14)^ sr>o]y.e:)^^ ^^^sr]-^ ^^3^ 

^a^^H DNA(14)7> Alzi^^ DNA(13) cflAioll DNA(12)a|- -^l^ 7}-^-sl ^r]- 
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JL^f^^S. ^^Al7'l7l ^SflAi AlZL^^ DNA(13)fil- ^SW. 

DNA(12)S1 ol^7>^ol 7>;^1^ ^-§- ^£(Tm) ^^<HlAi 7l-«iS||^^ ^«aol ^^*>tq-. n 
^il 7l->^l DNA7> S.^ ^<a7>^o.s. Tgo^^ ^Efl7> ^ ^Ji ^f^a^ o.^ sj-olti. 
El = # o]^o] o]^7}^^ ^^^^1-^ c-l €■ ^S-ti. DNA(12)s|- EfTji 

DNA(14)7> ^cf. n&l^ Alzi^^ DNA(13)^ -g-^ ^<Hl ^Tll slJI o] dNA ^Hl7> 7l-^l 

^ ^7l^^^^ ^^ul}- -io^^lTll DNA ^^1^12] ^7l:^^^<^l Al:£o11 

^^1 cfl^^ H]-^ DNA5J1- DNA^^ -^ja^^ol Aln^^ DNA^^- DNA 

A>olo] ^:e.Ajticf ^t^^ ^^J^tiV-g- ^ *>olti.Bl^l- o]^^ Aln^^ DNA^q- 

HS-ti. DNA^ ^ojt.^ ^^^tiV^ ^Bfl^ *<^l-7>7fl SjcH DNA ^^l:*!!^] ^7]S[n^o] 

31^^ ^IzL^^ DNA DNA* 
^^Itlrtq-. ojnfl A]zL^^ DNA5^ ^ln^^ DNA«^1 ^7l^«}-^ 

t}jL, 7l^^^^ Ag/AgClS. s:>ji, pt sq-ol<H* tiS^^^S ^7l^«?-^ 

^1* <^l-§-*><^, ^]=L^^ DNA<^1 3f|lS/gl32f ^7l2)-^ #^^1-^01 

^-g-^m <^1^s:VJ1 ^^tt ^'a-^ ^^V^mefl. <^7lA^^ 400 - 700 mV a> 

^^a-^ ^A>^>o^ ^^gtl-cf. ^7lS)-*h2^ ^Jisl -f-tl: Alzi^^ DNA 

'a=«Hl Bl-Tji DNA «^J=s] >S-^^;^1S.^E1 2]->^^*>«^ eI-;^! dNA* ^^Itb^. 
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<65> £. 2aS)- 2b^ ^1:3.^^ DNA(23)Sl "S?!^-!^^ ofl Ef?}! DNA(24)Sl <g7lA^^ 

<H1 cflt!- ^^ii^^* DNA(22)5^ -^V:a.^^^cf 3.71] c1y^>«ytb -£ 2afe 

«- DNA(22)5q- A]ZL^^ DNA(23)S] <^lf'7>^o1 ^^ofl ji^s)ol ^^^^ DNA ^^1^1* 
B^--^ S^olji, iE. 2b^ £. 2aSl DNA ^^1^1(20)<H1 Bj-Tjl DNA(24) -§-'2^* ^JL 
DNA(22)s^- s:>olti.E) = ^ ol^B^Ji B)-7}1 DNA(24)^ ^l^^^ DNA(23)^^ ^^5^-§- 

<66> 2b^ DNA(23)^ '§7lA^^^ nfl Bf^^l DNA(24)^ 'S7l>H^o|l cfl 

t!: ^J-^^^^ DNA(22)S] -^Ji^^^^cV 3.71) JiZ^V^l-c^ wV-g- ^ AjzL^^ 

DNA(23)7> ^S-M. DNA(22) cflAiofl Bj-^jl DNA(24)S!]- o]^ 7}^2] ^o];^^^^ 

H^-:^] DNA(24)S5}- DNA(23)^ <^1^7]-^c.l -§-^ ^ 

^-g-e><^ DNA ^^1<H1 ol-g-^ ^ o^cf. 
<67> >^7l £. 1 tfl^l 2oflA-l^ ^lH^^ DNA^ ^7l5l-«}-^ o] ol^ l-^^A-^ ^ 

^ wfl-?1^^# *>M-^ A>-g-«:>ji oj^cf. 5. DNA *elJlo1« DNA 

^-^^^^1^ Alu^^ DNA^ <^lolcf. £ 3b^ DNA ^'^^l^i ^^^-i: J^llS^dl^ 

o>DlcfolE(phosphoramidite) ^^S. '^^<^ DNA ^^^7l<HlAi 9^7]^^'^ f'*^! ^^l^J) 

^7lu|- DNA ^^A]^ ^ oj^cf. 
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<68> s. Sasf ^-S: ^1:3.^^ DNAl- >^l-g-*H :£ la^ n'^i^ ^-f ^ilS-^dl^ 

Ag/AgCl cfl^A-l 650 mV e^-l<^]>^i ^5l-*>:il, 3b^ -S-iii^l- a>-§-^>cH 

tb DNA* ^-f<Hl cfl^>H^ 3f|)s.'gi<5l 600 raV e^-1<^l>H ^^tpi^. 

<69> £ 4^ ^ ^^^<:>fl ic|-€- ^^1^1* BfTjl DNA^ ^# <^-¥-l- ^^tt 

<70> ^^^^ 

<7i> *>7l S. 1<H1 M-^^fl *S7lA-l^-g- AlzL^^ DNA. B)-:^! DNA, til7l-El«. cfls DNA 

^ DNA* ^til*>5^cf. AlzL^^ DNA<>11^ 5. 3h^ ns.^'=>] 2.ii^ 

1- AlzL^^ DNA^ 5' ^^-2.^ ^^^l^cf. ol^H^i, ^1^^^ DNASif ^^w. 

DNA* 7>;^lJL, £ laS:] DNA ^^1^1* 43i^\<^^. ^7] DNA ^;^1^-11<^1 Bj-Tjl dNA -§-■2^3]- 
Hlia^^^ ^^V vil7>Elti. cfls DNA -§-^^ 1#<H ^^S^-g-z-l^tq-. <^7lA-^, 

-§- ^<H1 DNA ^^1^1^ ^1:3.^^ DNA^ SS^. dNA7> s)-olti.s^c^ ^7] ^^^] 

^fl^ ^'^^^-^S. *1-J1, Ag/AgCl# 7l^^^o.s. Pt ^ojol* ^S^^^o, 

S. -a-^^^l ^7lS)-t)-^^l* ol-g-^>ji, ^^^^^oll 400 - 700 mY^ ^7>s> 

AlzL^^ DNASI 5|ls^o^ #^s>5icf. eI-tji dnA ^ i-il7l-Elti. 

DNAS!]-^ ^^S^-S- ^ ^'U^ ^7l2l-t}-^^l* oj-g-^l-:!!, ^<^^^oil 300 - 700 mV 
^ 'y7HH ^^<^1 cfltb ^m^^ DNA^ ^^fil -^-^oH nj-sl- 

^^*>5ii=l-. :i A-fla^ ^ ;i5i]-* z]-z^- :£ 4aoll ^ ^^^s^m. s. 4b<Hl ^l-z^- 

M-E^iflo^cf. s. 4a <>l]Ai -^^^r ^^5^-§- ^ DNA ^^l^l^l^i S^a. DNA^ ^>olti.el^ 
* ^^^^ DNASl q-El-^fl ^oijL, v|l7>Ely. cfls DNA^q- ^^3^ 

-g-tb ^ '^ln^^ DNA^l ^^^o]ji, ol^^Al H}7jl DNASsl- ^^l^^t!" ^ ^1^^^ 
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DNA -§--5^011 ^^^o] 7^±t\<^o_v^_ £ 4a ^ J£ 4b S.^<Hl^i 7]^ -R- 

« "S* ^ SZ^^ ^>^* ^91^ ^ 9X9X^. 
<72> DNA^ ^£1: ^el^^H ^ ^'^'Hl '4€r DNA ^^l^l^]- ^^^^l:^ ^]y^ ^ 

<73> [a 1] 



DNA ^-ff 




^1^^^ DNA 


5' FeFe G CGG GGA GCA G 3' 


BfTji DNA 


5- CC ACG CGG GGA GCA G 3' 


t||7|-E|H tf\2i DNA 


5' CGG ATG GAG GCA CCG G 3' 


DNA 


5' CTG CTC CCC GCG TGG C 3' 



^ ^^ofl nj-s ^7]^^^<^ DNA ^^1^1 ^ oil- o]-%-^ ^^I^J-'^^ ^2fl ^7l5|- 
DNA* ^m-^}^ ^-^ DNA«11 ^1^ S;^!* ^■'^ ^^^1 nl-^ 

^^^-2.^ DNAl- ^#5>^ ^-f ^^tt ^«l7l- ^7] afl^ofl JlW]^^ 2:£fl^H, SEt!" 
DNA ^^1 Al^E^o^ -frHl^M ^cf^ «fl^ 
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DNA<^1 '^^c,] Tt^s.. K^]^: ^}^\ ^Jl, ^1:^^^ DNA<^1 ^7]^^^o_^ ^^^o] 

^^c>1^ (Lab-on-a-chip) DNA AlrfiE^ofl ^-g-^ nfl DNA f^<^l -R- 
^1 ^1<H* ^^2|-Al^ ^ o^x:^. 
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^7l5l-4j-^ l-^o] ;i^sl<H ^fe ^^^S. t}^ DNA ^^1^1. 

21 

^^•el DNA ^^1^1. 

3] 

^1 l^^Hl ^7] DNA ^^1^1^ SS-ti. DNA» ^1-7] ^o^'^-^S. 

DNA ^^l^fl. 
41 

^1 l^'H] 9X'=^^^. ^7] DNA ^^^1^1^ DNAS^I- ^ln^^ DNA^ 

# s^>^ DNA ^^1^1. 
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m^^^ 51 

AlzL^^ DNA^I <S7lAl^ :^o^ €■ ^* ^^^^S. t}^ DNA ^^1^1. 
6] 

^1 Sl'^S^i. ^1^^^ DNA5f EfTjl DNA^ ^7lA^<g >^:a.A^o] a^ti. DNA 

sq- ^IZL^^ DNA^ *S7lA^<t ^i-^^^^jatq- €■ DNA ^^1^1. 

S.^, ^MWiRu) o]^ -2-i-g-(0s)^ l-Bl2]s]^(polypyridine) l-S^ ff|l\4-Ml-^ 

(polyphenanthroline) ^l-sj-^l", wf^^l^S^, s>olc.^^]i^^ ^Me^-fl^ ^ ^qi- 
^^-^S ^]^<^^ *>M- o]-^ ^y^i^^ DNA 

I^^^J- 8] 

^1 1*J-<H1 Xi^^i, DNA ^^1^1^ ^^1^^ DNA cf^ ^^^l 7|-^^]-i^ a-^^ 

^71] oj^vo^ ^^ti. DNASf z]-z)-ol] cfltl: ^ln^^ DNA* A>-g-^H ^7l] oj^l- 

^ ^1^7>^^- DNA* ^^o] ^7fl o]>a- tifl<i^ c>|ellolo:) z^-z^-s^ ^^<H1 JL:^^^^ ^ 

^^^^ ^^i-^S- t}^ DNA 

[^^^il- 9] 

^1 l^M DNA ^a]*]-^ "^n-, 

^7] DNA ^^1^1 oil DNA -g-^^ ^<H, S-S-y. DNA, ^]:=L^^ DNA ^ e1-^ DNA 
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[^^*^ 10) 

^1 9*J-«^1 9X<^^^. ^7] ^^S*-§- -^£^^1*^1 DNA ^^1^1^ ^1^^^ DNA 

sq- ^^w. DNA^l ol^7l-^ol 5,v^ -g-g- ^s. ^^S. 7>^^>JI ^^1^ ^-^^ ^4^]-^ 
^^i^S DNA 
111 

^7lS|-^^ ^^^S^ ^51-^^ ^^3^><^ ^^3^>^ ^^-^S DNA ^^1 

[^^% 12] 

^S-ti. DNA^ ^IZL^^ DNA2] ol^7l-^^ ^^o] ^>M- tifl<g^ efl 

ojo^ 4z|o^ ^^oi] z]-z^-o^ o]^7}^^ JL^i^]^A ^, ^]^]^ Dms[ ^^javo.^!^ 

[^^^J- 13] 

^1 9l]-'^l ^^7l DNA ^^1^1^ cf€- -^71) ol>^i-o^ ^S-W. DNA^ 2^-^<^l 

tfltb ^lH^^ DNA* >^>-g-^><^ ^^^^ ^7>^1 ol>a-^ <^1#7>Ei- DNAl- ^^o] :^7)1 ol>^ 
<>1el]<^l^ ^^^ll ^^^l^i ^^^^ DNA ^#ol 7}^^ DNA 
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is. lal 




11 
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[S. 2a] 



21 




D N A 
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IS. 3b) 




IS. 4a] 

0.3 



0.2 



3. 

P5J 0.1 ^ 



0.0 ■ 



A|3ti3 ONA 



— B3a ONA 

— - m^faa as dna 




0.35 0.40 0.45 0.50 O.SS 0.60 0.65 0.70 0.75 
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S9I(V CH Ag/AgCI) 
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[-£ 4bl 

0.3 



0.2 



Ainyg ONA 

Ml:'^E|^ CHS DNA 
EI2! DNA 



0.0 




0.4 



0.5 0.6 

a (V cH Ag/AgCI)) 



0.7 
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